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54) SPUTTERING METHOD 

!57)Abstract 

3 URP0SE: To attain desired film thickness and quality by intermittently controlling sputtering 
)ower impressed to a target in a sputtering device. 

CONSTITUTION: When a multilayered film consisting of a Ti layer of 500&angst; thickness, a Pd 
ayer of 3,000&angst; thickness and an Au layer of 1 .5\im thickness is formed in a sputtering 
Jevice 1, Ti, Pd and Au targets of the same size are used as first, second and third targets 3, 6, 
K and an intermittent sputtering controller 5 is attached to a sputtering power source 4 for the 
irst target. A substrate 2 is transferred at a constant rate decided from the thickness of the 
hickest Au layer. Since it is necessary to deposit the thinnest Ti layer to be well adhered to the 
►ubstrate 2 to 500&angst; thickness on the substrate 2 moving at the transfer rate, intermittent 
►puttering is carried out with the control mechanism 5 without lowering the density of electric 
>ower impressed to the Ti target By this method, multilayered films can be formed in different 
atios in thickness with targets of the same standard size and required film quality is obtd. 
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The above-described object is achieved by 
intermittently controlling sputtering power which is 
supplied to a target of a sputtering device. 
[ Operation] 

According to the invention, an average film- 
forming rate can be controlled in a wider range by 
intermittently supplying sputtering power. Since film 
quality is determined by the film-forming rate at the time 
that the power is intermittently supplied, the film quality 
can be controlled in a range equal to that of the 
conventional case in which the sputtering power is 
continuously supplied. 
[ Embodiments] 

Hereinafter, the invention will be described in 
detail using the drawings. 

Fig. 1 illustrates a first embodiment of the 
invention. In a sputtering device which forms a 
multilayered film Ti(500 Angstrom) -Pd (3000 Angstrom) -Au ( 1 . 5 
|jm) , Ti was adhered to a first target, Pd was adhered to a 
second target, and Au was adhered to a third target. The 
targets were equal in size to each other. An intermittent 
sputtering controller was attached to a sputtering power 
source for the first target. In this case, a substrate is 
transferred at a constant rate decided by Au which gives 
the thickest film thickness. Since Ti, which gives the 
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thinnest film thickness and is to be well adhered to the 
substrate, was required to be deposited to 500 Angstrom 
thickness on the substrate moving at the transfer rate 
decided by Au, the intermittent sputtering controller was 
attached not to lower the density of power supplied to a Ti 
electrode. 



As a result, a film having an excellent adhesion 
property was obtained as shown in Table 1. 

Table 1 Adhesion Strength of Ti-Pd-Au 



Method 


Adhesion Strength 


Intermittent Sputtering Method 


3 kg /mm 2 


Conventional Method 
(Ultra-Low Power Sputtering) 


1 kg /mm 2 



Fig. 2 illustrates an example of the configuration 



of the intermittent sputtering controller, Fig. 3 
illustrates a flowchart of the use of the controller, and 
Fig. 4 illustrates an example of the power output of the 
sputtering power source. Intermittent sputtering makes the 
sputtering power strong or weak. However, an idle state 
was secured such that minimum plasma was maintained even if 
the power was weak. When the sputtering was performed, the 
power was superimposed on the idle state. When the idle 
state was removed, there was a case in which the plasma 
cannot be maintained even if the sputtering power is 
applied. 

In order to obtain the sputtering output shown in 
Fig. 4, the configuration of the controller shown in Fig. 2 



- 2 - 



can be used. Idle power is output from an idle power 
source. That is, parameters of sputtering conditions shown 
in Fig. 3 are input from a keyboard, and the sputtering 
power can be output through a computing unit (MPU) and a D- 
A converter. In Fig. 2, the idle power source is 
separately formed. However, the parameters can be input 
from the keyboard and the output can be performed through 
the computing unit and the D-A converter. 

When an interval between the time at which the 
intermittent sputtering is performed and the time at which 
the next intermittent sputtering is performed is larger 
than a value obtained by dividing the target size by the 
transfer rate of the substrate, unevenness in film 
thickness occurs. Generally, since the interval is a 
period of time of minute order, the controller can be 
sufficiently configured by a mechanical switch such as a 
relay. 

Next, a third embodiment of the invention will be 
described. 

In the second embodiment of the invention (Fig. 5) , 
the strong target power and the weak target power (idle 
power) are provided by one power source. However, the 
function can be divided. An embodiment is illustrated in 
Fig. 8. That is, a main power source 41 which outputs the 
strong target power and subordinate power sources 42 which 
output the weak power are combined to use. By using the 



subordinate power sources, the function of the intermittent 
sputtering controller can be simplified. 

The main power source 41, the subordinate power 
sources 42, and the targets are connected by an electrode 
selecting switch 81 and low-power switch-over switches 82. 
When the strong power is supplied to the first target 3, 
the main power source 41 is connected to the target and the 
subordinate power source 42 is disconnected to the target 
in the intermittent sputtering controller 5. When the 
strong power is supplied to the second target 6, the main 
power source 41 is connected to the second target 6. 

In this way, the main power source 41 is 
sequentially connected to the plurality of targets. The 
target which is not connected to the main power source 41 
is connected to the subordinate power source 42, and the 
plasma for the sputtering is maintained. 

In the conventional case, the main power source 
has been required for all of the targets. However, in this 
embodiment, since the device can be configured by one main 
power source and a plurality of subordinate power sources, 
it is possible to reduce cost for the power sources and. 
fl)/ installation area. 
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